
   

Workflow	  Metrics	  
The	  following	  workflow	  metrics	  help	  illustrate	  the	  
similari6es	  between	  different	  communi6es:	  
•  Wall	  0me:	  Aggregate	  execu6on	  6me	  of	  the	  

computa6onal	  campaign.	  
•  Data:	  Aggregate	  transfer	  size	  of	  input,	  output	  

and	  the	  executable.	  
•  Workflow	  Steps:	  A	  workflow	  is	  a	  	  logical	  unit	  of	  

computa6on,	  composed	  	  of	  one	  or	  more	  data	  
processing	  steps.	  Each	  step	  runs	  as	  an	  
independent	  Grid	  job.	  

•  Job	  Count:	  the	  number	  of	  jobs	  in	  the	  campaign.	  
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Science	  Goals	  
Produce	   simulated	   images	  
for	   the	   Large	   Synop6c	  
Survey	   Telescope	   (LSST)	  
project	   for	   use	   in	   verifying	  
the	   LSST	   so_ware.	   LSST	  will	  
be	   an	   8	   meter	   wide-‐field	  
telescope	   that	   will	   image	  
the	   en6re	   visible	   sky	   every	  
few	  nights	  for	  10	  years.	  	  

LSST	  

Workflow	  
1.  (Only	   once)	   Pre-‐stage	   star	   catalog	   and	   focal	  

plane	  configura6on	  files	  (15	  GB)	  .	  
2.  Submit	  1	  job	  to	  trim	  the	  pre-‐staged	  catalog	  file	  

into	  189	  	  files,	  one	  per	  CCD	  chip	  in	  the	  camera.	  
3.  Submit	   2	   x	   189	   jobs:	   simulate	   1	   image	   pair	  

(same	   image	   with	   2	   exposures).	   Transfer	  
“instance	   catalog”	   (telescope	   posi6on,	   wind	  
speed,	  etc.)	  with	  each	  job.	  

4.  Gather	  output,	  perform	  bookkeeping,	  etc.	  

Features	  
Needs	   input	   pre-‐processing	   à	   complex	  
workflow.	   Large	   catalog	   file	   pre-‐staged	   at	   all	  
sites.	  Workflow	  simplified	  at	  Purdue	  since	  then.	  

Science	  Goals	  
To	  be[er	  understand	  
the	  proper6es	  of	  dark	  
energy,	  the	  Dark	  
Energy	  Survey	  (DES)	  is	  
planning	  to	  collect	  and	  
process	  images	  of	  the	  
night	  sky.	  
	  

DES	  

Features	  
Large	   amount	   of	   data	   to	   transfer.	   Complex	  
requirements	  and	  end-‐to-‐end	  Grid	  system.	  

NASA/ESA	  via	  Wikipedia	  

Workflow	  
For	  prototyping,	  we	  are	  
using	  a	  workflow	  similar	  
to	  the	  one	  for	  the	  
Pheno	  group	  at	  SLAC.	  
Final	  workflow	  will	  be	  
complicated	  by	  large	  
data	  requirements	  and	  
end-‐to-‐end	  system	  
complexity.	  
	  

NEES	   Features	  
Large	  amount	  of	  output	  
(3GB	  /	  job).	  This	  caused	  
mul6ple	  challenges,	  
including	  jobs	  occupying	  
compu6ng	  resources	  
a_er	  comple6on,	  wai6ng	  
on	  the	  output	  data	  
transfer	  queue.	  	  
This	  community	  would	  
benefit	  from	  using	  the	  
Pheno	  workflow,	  instead.	  

Workflow	  
1. Use	  Condor/glideinWMS	  to	  submit	  
the	  OpenSees	  simula6on	  applica6on	  
to	  sites.	  Condor	  transfers	  input	  data.	  

2. Return	  the	  data	  using	  Condor	  to	  the	  
submit	  host.	  

3. Use	  Globus	  Online	  to	  transfer	  the	  
data	  to	  the	  user’s	  archive.	  	  

A.	  R.	  Barbosa,	  J.	  P.	  Conte,	  J.	  I.	  Restrepo,	  UCSD	  Science	  Goals	  
The	  Network	  for	  Earthquake	  
Engineering	  Simula6on	  (NEES)	  
studies	  the	  response	  of	  
buildings	  and	  other	  structures	  
to	  earthquakes.	  [4]	  

Comple6on	  6me	  of	  340	  jobs	  at	  16	  sites.	  Jobs	  wait	  a_er	  comple6oon	  to	  
transfer	  their	  output.	  

Graph	  and	  table	  [2]:	  	  
The	   numbers	   in	   the	   “Data	   Transferred”	  
column,	  and	  a	  few	  others,	  are	  es6mates.	  Aim	  
of	  the	  graph	   is	  to	  give	  a	  sense	  of	  the	  scale	  of	  
workflows.	  
Data	   for	   	  US	  CMS	  and	  D0	  on	  OSG	  are	   shown	  
for	  comparison.	   	  The	  data	   is	  for	  only	  one	  day	  
of	   their	   opera6ons	   so	   that	   they’re	   on	   the	  
same	   scale	   as	   the	   OSG	   projects.	   The	   OSG	  
projects,	  however,	  accumulate	  their	  6me	  over	  
the	  course	  of	  months.	  
Among	   the	  OSG	  sites,	   	  D0	   runs	  preferen6ally	  
on	  FermiGrid	  (250	  TB/day	  transferred).	  
	  	  

Science	  Goals	  
The	  Electron	   Ion	  Collider	   (EIC)	  
is	   a	   proposed	   facility	   for	  
studying	   the	   structure	   of	  	  
nuclei.	  Engineers	  need	  a	   large	  
amount	   of	   computa6ons	   to	  
define	  its	  design.[3]	  
	  

EIC	  

Workflow	  
1.  (Only	  once)	  Pre-‐stage	  

a	  1GB	  read-‐only	  file	  to	  
each	  site.	  This	  way,	  
that	  file	  does	  not	  
need	  to	  be	  repeatedly	  
transferred	  over	  the	  
wide	  area	  network.	  

2.  Submit	  the	  jobs	  to	  the	  
sites	  with	  the	  pre-‐
staged	  files.	  Transfer	  
the	  applica6on.	  

3.  Jobs	  run	  and	  read	  the	  
pre-‐staged	  files.	  

4.  Condor	  transfers	  
output	  data	  back	  to	  
submit	  host.	  

5.  User	  takes	  possession	  
of	  the	  results.	  

	  
Features	  
A	   lot	  of	   internal	  site	   transfers,	  as	  compared	  to	  
the	  data	  transferred	  over	  the	  WAN.	  
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Pheno	  
Science Goals 
The Phenomenology 
group at SLAC ran an 
application called 
Sherpa that does multi-
particle quantum 
chromodynamics 
calculations using 
Monte Carlo methods. 
	  

Workflow	  
1. (Only	  once)	  Stage	  
so_ware	  to	  each	  site.	  

2. Submit	  the	  jobs	  to	  
the	  sites	  and	  transfer	  	  
input	  data	  to	  local	  
storage.	  

3. Transferring	  output	  
data	  to	  local	  storage	  
at	  site.	  

4. Users	  retrieves	  
output	  data	  directly	  
from	  the	  storage	  at	  
each	  site.	  

Features	  
Fair	  amount	  of	  output	  data.	  A_er	  the	  
experience	  with	  NEES	  on	  large	  output,	  
using	  a	  distributed	  data	  workflow.	  
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Work	  in	  collabora?on	  
with	  DES	  Data	  
Management	  group.	  
This	  project	  is	  being	  
evaluated	  for	  running	  
on	  OSG.	  

LSST	  Image	  Simula6on	  team	  

Project Workflow	  
Steps Job	  Count Wall	  6me	  (h) Data	  

(TB) 
Hours	  
per	  job 

Pheno	  at	  SLAC	   1	   9000	   100000	   1.9	   0	  
EIC	   1	   178000	   696000	   3.2	   5	  
LSST	  Simula6on	   380	   380000	   909000	   5	   7	  
NEES	  OpenSees	   1	   17000	   509000	   12	   29	  
DES	  (1	  day)	   1	   300	   5000	   5.4	   16	  

US	  CMS	  (1	  day)	   10	   102000	   519000	   50	   5	  
D0	  (non-‐local)	  (1	  day)	   1	   18000	   130000	   1	   7	  

Introduc6on	  
The	  Open	  Science	  Grid	  (OSG)	  is	  a	  consor6um	  of	  more	  than	  100	  ins6tu6ons	  
including	  universi6es,	   na6onal	   laboratories,	   and	   compu6ng	   centers.	  OSG	  
fosters	   scien6fic	   research	   and	   knowledge	   suppor6ng	   the	   computa6onal	  
ac6vi6es	   of	   more	   than	   80	   communi6es.	   Because	   of	   the	   federa6on	   of	  
resources,	   during	   a	   cycle	   of	   low	   resource	   u6liza6on	   at	   a	   par6cular	  
ins6tu6on	  other	  communi6es	  have	  the	  ability	  to	  use	  those	  idle	  resources	  
"opportunis6cally”	   via	   a	   common	   interface.	   [1]	   To	   help	   enable	   this	   the	  
OSG	  User	  Support	  group	  works	  with	  communi6es	  to	  port	  their	  compu6ng	  
opera6ons	  to	  OSG.	  
	  
OSG	  primarily	   supports	   running	  many	   simultaneous	   jobs	   that	  don't	  need	  

low-‐latency	   communica6on	   to	   other	   jobs.	   This	   paradigm	   is	   called	  
Distributed	  High	  Throughput	  Compu6ng	  (DHTC).	  
	  
Some	   problems	   can't	   easily	   be	  made	   to	   fit	   this	   paradigm,	   and	  may	   run	  
be[er	  on	  supercomputers.	  
	  
Other	   problems	   are	   more	   naturally	   suitable	   for	   DHTC.	   This	   poster	  
discusses	   the	   computa6onal	   requirements	   for	   some	   of	   these	   and	   a	   few	  
workflows	  to	  run	  them	  on	  OSG.	  These	  workflows	  might	  serve	  as	  pa[erns	  
for	  por6ng	  applica6ons	  with	  similar	  requirements.	  	  
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